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(54) METHOD FOR MANUFACTURING CONDROITIN SULFURIC ACIDS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a condroitin sulfuric acid using a raw 
material which is easily available and by means of comparatively easy treatments. 

SOLUTION: Fish scales are uses as a raw material. They are subjected to a dissolving treatment, and than are 
subjected to a polypeptide removing treatment and a fractionation treatment, in this order, so as to obtain a 
condroitin sulfuric acid. For example, the scale dissolving treatment is carried out by allowing a protease to act 
on the scales in water. Next, a polypeptide formed as a by-product is removed from the solution thus formed. 
Then a condroitin sulfuric acid is obtained by fractional precipitation. 
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* NOTICES * 




OPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2>*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] UROKO of fishes — a raw material — carrying out — this — solubilization processing, polypeptide 
clearance processing, and judgment processing — one by one — ****** — the manufacture approach of the 
chondroitin sulfate characterized by things. 

[Claim 2] The manufacture approach of the chondroitin sulfate according to claim 1 which acquires chondroitin 
sulfate according to fractional precipitation after removing a byproduction polypeptide from the solubilization 
liquid obtained by making a protease act on UROKO of fishes, solubilizing UROKO underwater, and then doing in 
this way. 

[Claim 3] The manufacture approach of chondroitin sulfate according to claim 1 to 2 that chondroitin sulfate is 
chondroitin sulfate A and chondroitin sulfate C. 



[Translation done.] 
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* NOTICES * 

• 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. -**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing chondroitin sulfate useful as eye 
lotions or a remedy of neuralgia and the arthralgia especially chondroitin sulfate A, and chondroitin sulfate C, by 
using UROKO of fishes as a raw material. 
[0002] 

[Description of the Prior Art] Chondroitin sulfate is one sort of the typical glycosaminoglycan widely distributed 
over the cartilaginous tissue and connective tissue of an animal, and is a general formula [** 1]. 




It has the structure with which it came out and 40-100 main repeat units combined the disaccharide expressed. 
With the number and joint location of a sulfuric-acid radical chondroitin sulfate A (a chondroitin-4-sulfuric acid 
and R1=S03H — ) R2-R4=H and chondroitin sulfate C (a chondroitin-6-sulfuric acid — ) R2=S03H, R1 and R3, 
R4=H, and chondroitin sulfate D (R2 and R3=S03H — ) R1, R4=H, and chondroitin sulfate E (R1 and R2=S03H — 
) It is divided into R3, R4=H, chondroitin sulfate K (R1, R4=S04H, R2, R3=H), and chondroitin sulfate B (5- 
epimerization of many of dermatan sulfate and D-glucuronic acid is done, it serves as L-iduronic acid, and the 
R1 has become a sulfuric-acid radical). 

[0003] the chondroitin sulfate A in these chondroitin sulfate — mainly — the notochord of a sturgeon, and the 
cartilagines nasi of a whale — moreover, chondroitin sulfate C — mainly — a shark — although the cartilage 
was manufactured as a raw material, respectively, since acquisition of a raw material needed complicated 
processing for a difficult top, mass production method was not completed and it did not escape becoming cost 
high. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made using the raw material which is easy to come 

to hand for the purpose of manufacturing chondroitin sulfate by the easy processing in comparison. 

[0005] 

[Means for Solving the Problem] As a result of examining many things about the manufacture raw material of 
chondroitin sulfate, chondroitin sulfate A and chondroitin sulfate C are contained in UROKO of the fishes 
conventionally discarded while it had been unused, and this invention persons came to make this invention for 
the ability of these to be taken out comparatively easily based on a header and this knowledge. 
[0006] The manufacture approach of the chondroitin sulfate characterized by things is offered, and this 
approach is underwater, namely, this invention — UROKO of fishes — a raw material — carrying out — this — 
solubilization processing, polypeptide clearance processing, and judgment processing — one by one — ****** - 
- A protease is made to act on UROKO of fishes and UROKO is solubilized, and it consists of acquiring 
chondroitin sulfate according to fractional precipitation, after removing a byproduction polypeptide from the 
solubilization liquid obtained by next doing in this way. 
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[0007] 

[Embodiment of the Invention] UROKO used in this invention approach may be which UROKO of freshwater fish 
and a saltwater fish. As UROKO of freshwater fish, UROKO, such as a carp, a crucian carp, a mass, and a 
goldfish, can be used, for example, and UROKO, such as Thailand, Suzuki, a salmon, a herring, and ETSU, can be 
used as UROKO of a saltwater fish, for example. Although it can be used only rinsing and removing dirt, if these 
UROKO is required, what was beforehand heated for 5-30 minutes at the temperature of 120-130 degrees C 
can also be used for it. 

[0008] The solubilization processing in this invention approach adds and homogenizes the thin water solution of 
calcium acetate, and the water solution preferably buffered with the tris hydrochloric acid to UROKO of a raw 
material, is used as suspension, and is performed by making a protease add and react to this. This reaction is 
usually completed in the temperature of 30-40 degrees C in 5 - 40 hours. By this reaction, the protein part 
combined with chondroitin sulfate in UROKO dissociates, the byproduction of the polypeptide is carried out, with 
chondroitin sulfate, it dissolves in water and this becomes a water solution. 

[0009] Thus, the obtained water solution is ** given to polypeptide clearance processing after filtration or 
centrifugal separation subsequently removes insoluble matter. This is performed by contacting the water solution 
except the above-mentioned insoluble matter on cation mold ion exchange resin. Under the present 
circumstances, it can precede contacting cation mold ion exchange resin, a water solution can be condensed if 
needed, and it can also dialyze to distilled water. 

[0010] Thus, although the water solution containing chondroitin sulfate is obtained, in order to classify the object 
product from this water solution, by adding ethyl alcohol and raising concentration gradually into this water 
solution, chondroitin sulfate is settled and uptake is carried out for every fraction. 

[0011] Thus, the chondroitin sulfate obtained from each fraction was identified by hydrolyzing with a digestive 
enzyme and detecting the saccharide to generate, making it contrast with the preparation of the origin which 
should be trusted. It hydrolyzes each sample using a chondroitinase, and this identification develops the obtained 
liquid by the thin film chromatography (it omits Following TLC), and the generated partial saturation disaccharide 
is made to color using a diphenylamine reagent, and it is performed by checking whether it is in agreement with 
the band of a preparation processed similarly. Thus, it was checked that the products of this invention approach 
are chondroitin sulfate A and chondroitin sulfate C. 
[0012] 

[Example] Next, an example explains this invention to a detail further. 

[0013] solubilization of example 1 (1) UROKO — a carp — after rinsing UROKO 60g well, it heat-treated for 20 
minutes at 120 degrees C. subsequently, UROKO heat-treated to 300ml (pH7.8) of 0.05M-tris hydrochloric-acid 
buffer solutions containing 0.02M-calcium acetate, and AKUCHINAZE E(Kaken Pharmaceutical make)300mg — in 
addition, it homogenized with the homogenizer and suspension was prepared. Next, this suspension was made to 
react for three days at 37 degrees C, and UROKO was solubilized thoroughly. Thus, after having heated the 
obtained reaction mixture for 5 minutes at 100 degrees C, having carried out deactivation of AKUCHINAZE E, 
carrying out at-long-intervals alignment separation for 40 minutes and removing an insoluble element 
(20,000rpm), centrifugal supernatant liquid was condensed and one nights of concentrates were dialyzed to 
distilled water. It freeze-dried, after removing the polypeptide which separated at the above-mentioned reaction 
through the liquid which carried out dialysis processing in Dowex50~x8 (H+ mold) column (50x50mm) and 
neutralizing effluent by the sodium hydroxide. Thus, 330mg of freeze-drying objects was obtained. 
[0014] (2) After dissolving 330mg of freeze-drying objects obtained by the fractional precipitation (1) of a 
meltable ghost in 50ml of 0.5M-sodium acetate, the acetic acid adjusted to pH4.5, ethanol was poured into this, 
by raising ethanol concentration gradually, chondroitin sulfate was settled and uptake was carried out as a 
fraction for every ethanol concentration. After adding 2 N-HCI of an amount (w/v) to each obtained fraction 
1,000 times and hydrolyzing in 100 degrees C for 20 hours, each sugar composition was analyzed using the DX- 
500 sugar analysis apparatus (product made from die ONEKUSU). The result is shown in a table 1. 
[0015] 
[A table 1] 
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(mg) 


tffflJjfc (nig/rag) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0—40 


5.0 


11. 15 


43. 54 


13. 38 


47. 46 


18. 23 


2. 69 


0. 00 


40—50 


49.0 


11.67 


28. 23 


129. 41 


157. 37 


29. 62 


1. 18 


0. 00 


50-60 


4.0 


14.01 


33. 75 


32.50 


64. 74 


27. 76 


3. 49 


0. 00 


•• 60—70 


6.0 


17. 50 


69. 02 


6. 79 


60. 09 


35. 09 


41. 52 


12. 22 


70- 


70.0 


3. 43 


20.47 


0.00 


7. 33 


13.49 


39. 53 


15. 63 



[0016] In addition, the code of the sugar in a table has following semantics. 

Fuc : fructose Gal : Galactose GlcUA : Glucurbnic-acid GalNAc:N-acetyl-galactosamine GlcNAc: N- 
acetylglucosamine NeuAc : N-acetylneuraminic acid NeuGc : N-glycolyl neuraminic acid [0017] As shown in this 
table, other glucuronic acid and N-acetyl galactosamine of a lot of than a fraction are contained in an ethanol 
fraction 40 to 50%, and the mole ratio of GlcUA and GalNAc is about 1:1. Moreover, the iduronic acid which is the 
constituent of chondroitin sulfate B was detected from neither of the fractions. 

[0018] (3) An identification trial Every [ of a chondroitin-sulfate-C preparation / preparation / which were 
obtained by (2) / 40 - 50% ethanol fraction 75microg and the chondroitin-sulfate-A preparation [it is written as 
the Seikagaku make speed signal generator grade, and Following ChsA] / [it is written as the Seikagaku make, 
speed signal generator grade, and Following ChsC] / 50micro / g ] It dissolved in 100micro (pH5.0) of 0.025M 
sodium acetate buffer solutions I, respectively, and chondroitinase ASURO Il[Seikagaku0.02] unit was made to 
melt and react to the 2micro of the same buffer solutions I as the above at 37 degrees C in addition for 20 
hours. Subsequently, ethanol 300microl was added to reaction mixture, deactivation of the enzyme was carried 
out, and centrifugal separation removed insoluble matter. 

[0019] It analyzed after condensing the obtained centrifugal supernatant liquid using the silica gel 60TLC plate 
(Merck Co. make). This result is shown in drawing 1 . As a developing solution of TLC in this case, 1-butanol / 
acetic acid / distilled water (capacity 2/1/1) was used, and the diphenylamine reagent was used for coloring of 
the partial saturation disaccharide generated by the reaction of chondroitinase ASURO II. Two partial saturation 
disaccharide bands were detected from the ethanol fraction 40 to 50%, and those mobility was in agreement with 
the band of two partial saturation disaccharides generated from ChsA and ChsC which were used as a 
preparation, respectively so that this drawin g 1 might show. 

[0020] the carp in example 2 example 1 (1) — red sea bream UROKO 142g was used instead of UROKO 60g, it 
processed like the example 1, and 95mg of ethanol precipitate was obtained. The sugar composition for every 
ethanol fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 2. 
[0021] 



[A table 2] 






ftfflfift (u g/mg) 


mm cas) 


(m g) 


Fuc 


Gal 


GlcUA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-40 


6.1 


5. 30 


167. 44 


26. 53 


181. 04 


29.13 


23.07 


0. 00 


40—50 


23.3 


2.40 


102. 91 


197. 65 


264. 73 


83. 68 


11. 25 


7.85 


50-60 


11.7 


0. 44 


53. 58 


25.50 


57.11 


33. 75 


58.51 


55. 34 


60-70 


5.2 


4. 10 


4. 77 


6. 66 


93. 67 


0. 00 


99.41 


29. 32 


70- 


48.7 


9. 34 


7. 00 


0. 00 


226. 40 


0. 00 


153. 95 


0.00 



[0022] the carp in example 3 example 1 (1) — ETSUUROKO 26g was used instead of UROKO 60g, it processed 

like the example 1, and 20.8mg of ethanol precipitate was obtained. The sugar composition for every ethanol 

fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 3. 

[0023] 

[A table 3] 
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(mg) 


«*fijS; g/mg) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-50 


2.4 


19. 40 


22. 13 


87. 23 


94. 63 


0.00 


24. 49 


0. 00 


50—60 


3.4 


18.03 


6. 74 


2. 73 


82. 91 


0.00 


44. 60 


0. 00 


60-70 


2.6 


23. 07 


6. 75 


3. 00 


65.98 


0.00 


23.46 


9. 72 


70— 


12.4 


12. 93 


8.40 


1.55 


138. 72 


0. 00 


113. 39 


25. 76 



[Q024] the carp in example 4 example 1 (1) — Lateolabrax UROKO 23g was used instead of UROKO 60g, it 
processed like the example 1, and 1 1.0mg of ethanol precipitate was obtained. The sugar composition for every 
ethanol fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 4. 
[0025] 



[A table 4] 






mi&f& (Mg/mg) 


B# (X) 


(mg) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0—50 


1.4 


4.91 


11.01 


67.92 


82. 36 


0.00 


11.57 


0. 00 


50—60 


1.7 


1. 93 


131. 13 


2. 63 


14. 25 


0.00 


15. 03 


0. 00 


60-70 


1.2 


6. 19 


8.14 


0. 00 


27. 09 


0.00 


18. 95 


0. 00 


70- 


6.7 


7. 62 


4.66 


0. 00 


175. 68 


0.00 


112.81 


12. 59 



[0026] Although chondroitin sulfate A and chondroitin sulfate C are contained in the protease processing object 

of fishes UROKO as shown in a table 2 thru/or 4, chondroitin sulfate B is not contained. 

[0027] 

[Effect of the Invention] According to this invention, the high chondroitin sulfate A and the chondroitin sulfate C 
of utility value can be manufactured by easy actuation as a remedy by using as a raw material UROKO of the 
fishes which are one sort of fishery trash. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the approach of manufacturing chondroitin sulfate useful as eye 
lotions or a remedy of neuralgia and the arthralgia especially chondroitin sulfate A, and chondroitin sulfate C, by 
using UROKO of fishes as a raw material. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. "**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Chondrbitin sulfate is one sort of the typical glycosaminoglycan widely distributed 
over the cartilaginous tissue and connective tissue of an animal, and is a general formula [** 1]. 




It has the structure with which it came out and 40-100 main repeat units combined the disaccharide expressed. 
With the number and joint location of a sulfuric-acid radical chondroitin sulfate A (a chondroitin-4-sulfuric acid 
and R1=S03H — ) R2-R4=H and chondroitin sulfate C (a chondroitin-6-sulfuric acid — ) R2=S03H, R1 and R3, 
R4=H, and chondroitin sulfate D (R2 and R3=S03H — ) R1, R4=H, and chondroitin sulfate E (R1 and R2=S03H — 
) It is divided into R3, R4=H, chondroitin sulfate K (R1, R4=S04H, R2, R3=H), and chondroitin sulfate B (5- 
epimerization of many of dermatan sulfate and D-glucuronic acid is done, it serves as LHduronic acid, and the 
R1 has become a sulfuric-acid radical). 

[0003] the chondroitin sulfate A in these chondroitin sulfate — mainly — the notochord of a sturgeon, and the 
cartilagines nasi of a whale — moreover, chondroitin sulfate C — mainly — a shark — although the cartilage 
was manufactured as a raw material, respectively, since acquisition of a raw material needed complicated 
processing for a difficult top, mass production method was not completed and it did not escape becoming cost 
high. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the high chondroitin sulfate A and the chondroitin sulfate C 
of utility value can be manufactured by easy actuation as a remedy by using as a raw material UROKO of the 
fishes which are one sort of fishery trash. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2***** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made using the raw material which is easy to come 
to hand for the purpose of manufacturing chondroitin sulfate by the easy processing in comparison. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2;**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] As a result of examining many things about the manufacture raw material of 
chondroitin sulfate, chondroitin sulfate A and chondroitin sulfate C are contained in UROKO of the fishes 
conventionally discarded while it had been unused, and this invention persons came to make this invention for 
the ability of these to be taken out comparatively easily based on a header and this knowledge. 
[0006] The manufacture approach of the chondroitin sulfate characterized by things is offered, and this 
approach is underwater, namely, this invention — UROKO of fishes — a raw material — carrying out — this — 
solubilization processing, polypeptide clearance processing, and judgment processing — one by one — ****** - 
- A protease is made to act on UROKO of fishes and UROKO is solubilized, and it consists of acquiring 
chondroitin sulfate according to fractional precipitation, after removing a byproduction polypeptide from the 
solubilization liquid obtained by next doing in this way. 
[0007] 

[Embodiment of the Invention] UROKO used in this invention approach may be which UROKO of freshwater fish 
and a saltwater fish. As UROKO of freshwater fish, UROKO, such as a carp, a crucian carp, a mass, and a 
goldfish, can be used, for example, and UROKO, such as Thailand, Suzuki, a salmon, a herring, and ETSU, can be 
used as UROKO of a saltwater fish, for example. Although it can be used only rinsing and removing dirt, if these 
UROKO is required, what was beforehand heated for 5-30 minutes at the temperature of 120-130 degrees C 
can also be used for it. 

[0008] The solubilization processing in this invention approach adds and homogenizes the thin water solution of 
calcium acetate, and the water solution preferably buffered with the tris hydrochloric acid to UROKO of a raw 
material, is used as suspension, and is performed by making a protease add and react to this. This reaction is 
usually completed in the temperature of 30-40 degrees C in 5 - 40 hours. By this reaction, the protein part 
combined with chondroitin sulfate in UROKO dissociates, the byproduction of the polypeptide is carried out, with 
chondroitin sulfate, it dissolves in water and this becomes a water solution. 

[0009] Thus, the obtained water solution is ** given to polypeptide clearance processing after filtration or 
centrifugal separation subsequently removes insoluble matter. This is performed by contacting the water solution 
except the above-mentioned insoluble matter on cation mold ion exchange resin. Under the present 
circumstances, it can precede contacting cation mold ion exchange resin, a water solution can be condensed if 
needed, and it can also dialyze to distilled water. 

[0010] Thus, although the water solution containing chondroitin sulfate is obtained, in order to classify the object 
product from this water solution, by adding ethyl alcohol and raising concentration gradually into this water 
solution, chondroitin sulfate is settled and uptake is carried out for every fraction. 

[001 1] Thus, the chondroitin sulfate obtained from each fraction was identified by hydrolyzing with a digestive 
enzyme and detecting the saccharide to generate, making it contrast with the preparation of the origin which 
should be trusted. It hydrolyzes each sample using a chondroitinase, and this identification develops the obtained 
liquid by the thin film chromatography (it omits Following TLC), and the generated partial saturation disaccharide 
is made to color using a diphenylamine reagent, and it is performed by checking whether it is in agreement with 
the band of a preparation processed similarly. Thus, it was checked that the products of this invention approach 
are chondroitin sulfate A and chondroitin sulfate C. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, an example explains this invention to a detail further. 

[0013] solubilization of example 1 (1) UROKO — a carp — after rinsing UROKO 60g well, it heat-treated for 20 
minutes at 120 degrees C. subsequently, UROKO heat-treated to 300ml (pH7.8) of 0.05M-tris hydrochloric-acid 
buffer solutions containing 0.02M-calcium acetate, and AKUCHINAZE E(Kaken Pharmaceutical make)300mg — in 
addition, it homogenized with the homogenizer and suspension was prepared. Next, this suspension was made to 
react for three days at 37 degrees C, and UROKO was solubilized thoroughly. Thus, after having heated the 
obtained reaction mixture for 5 minutes at 100 degrees C, having carried out deactivation of AKUCHINAZE E, 
carrying out atHong-intervals alignment separation for 40 minutes and removing an insoluble element 
(20,000rpm), centrifugal supernatant liquid was condensed and one nights of concentrates were dialyzed to 
distilled water. It freeze-dried, after removing the polypeptide which separated at the above-mentioned reaction 
through the liquid which carried out dialysis processing in Dowex50-x8 (H+ mold) column (50x50mm) and 
neutralizing effluent by the sodium hydroxide. Thus, 330mg of freeze-drying objects was obtained. 
[0014] (2) After dissolving 330mg of freeze-drying objects obtained by the fractional precipitation (1) of a 
meltable ghost in 50ml of 0.5M-sodium acetate, the acetic acid adjusted to pH4.5, ethanol was poured into this, 
by raising ethanol concentration gradually, chondroitin sulfate was settled and uptake was carried out as a 
fraction for every ethanol concentration. After adding 2 N-HCI of an amount (w/v) to each obtained fraction 
1,000 times and hydrolyzing in 100 degrees C for 20 hours, each sugar composition was analyzed using the DX- 
500 sugar analysis apparatus (product made from die ONEKUSU). The result is shown in a table 1. 
[0015] 
[A table 1] 



2-9 J -)\< 
M9t (tt) 


(m g) 


mmtfL (iig/mg) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcKAc 


NeuAc 


NeuGc 


0~40 


5.0 


11. 15 


43. 54 


13. 38 


47. 46 


18. 23 


2.69 


0. 00 


40~50 


49.0 


11.67 


28. 23 


129. 41 


157. 37 


29.62 


1.18 


0. 00 


50—60 


4.0 


14.01 


33. 75 


32. 50 


64. 74 


27. 76 


3.49 


0. 00 


60—70 


6.0 


17. 50 


69. 02 


6. 79 


60. 09 


35. 09 


41. 52 


12. 22 


70~ 


70.0 


3. 43 


20.47 


0. 00 


7. 33 


13. 49 


39. 53 


15. 63 



[0016] In addition, the code of the sugar in a table has following semantics. 

Fuc : fructose Gal : Galactose GlcUA : Glucuronic-acid GalNAc:N-acetyl-galactosamine GlcNAc: N- 
acetylglucosamine NeuAc : N-acetylneuraminic acid NeuGc : N-glycolyl neuraminic acid [0017] As shown in this 
table, other glucuronic acid and N-acetyl galactosamine of a lot of than a fraction are contained in an ethanol 
fraction 40 to 50%, and the mole ratio of GlcUA and GalNAc is about 1:1. Moreover, the iduronic acid which is the 
constituent of chondroitin sulfate B was detected from neither of the fractions. 

[0018] (3) An identification trial Every [ of a chondroitin-sulfate-C preparation / preparation / which were 
obtained by (2) / 40 - 50% ethanol fraction 75microg and the chondroitin-suIfate-A preparation [it is written as 
the Seikagaku make speed signal generator grade, and Following ChsA] / [it is written as the Seikagaku make, 
speed signal generator grade, and Following ChsC] / 50micro / g ] It dissolved in 100micro (pH5.0) of 0.025M 
sodium acetate buffer solutions I, respectively, and chondroitinase ASURO II[Seikagaku0.02] unit was made to 
melt and react to the 2micro of the same buffer solutions I as the above at 37 degrees C in addition for 20 
hours. Subsequently, ethanol 300microl was added to reaction mixture, deactivation of the enzyme was carried 
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out, and centrifugal separation removed insoluble matter. 

[0019] It analyzed after condensing the obtained centrifugal supernatant liquid using the silica gel 60TLC plate 
(Merck Co. make). This result is shown in drawing 1 . As a developing solution of TLC in this case, 1-butanol / 
acetic acid / distilled water (capacity 2/1/1) was used, and the diphenylamine reagent was used for coloring of 
the partial saturation disaccharide generated by the reaction of chondroitinase ASURO II. Two partial saturation 
disaccharide bands were detected from the ethanol fraction 40 to 50%, and those mobility was in agreement with 
the band of two partial saturation disaccharides generated from ChsA and ChsC which were used as a 
preparation, respectively so that this drawin g 1 might show. 

[Q020] the carp in example 2 example 1 (1) — red sea bream UROKO 142g was used instead of UROKO 60g, it 

processed like the example 1, and 95mg of ethanol precipitate was obtained. The sugar composition for every 

ethanol fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 2. 

;0021] 

> table 2] 



x.9 J-)\> 
H# (%) 


(m g) 


(d g/mg) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-40 


6.1 


5. 30 


167. 44 


26.53 


181. 04 


29.13 


23. 07 


0. 00 


40-50 


23.3 


2. 40 


102. 91 


197. 65 


264. 73 


83.68 


11. 25 


7.85 


50-60 


11.7 


0. 44 


53. 58 


25.50 


57.11 


33. 75 


58.51 


55.34 


60-70 


5.2 


4. 10 


4. 77 


6. 66 


93. 67 


0.00 


99.41 


29.32 


70- 


48.7 


9. 34 


7. 00 


0.00 


226. 40 


0.00 


153. 95 


0.00 



[0022] the carp in example 3 example 1 (1) — ETSUUROKO 26g was used instead of UROKO 60g, it processed 

like the example 1 , and 20.8mg of ethanol precipitate was obtained. The sugar composition for every ethanol 

fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 3. 

[0023] 

[A table 3] 



m» (%) 


(m g) 


«»Bfe (v g/mg) 


Fuc 


Gal 


GlcUA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0—50 


2.4 


19. 40 


22. 13 


87. 23 


94. 63 


0.00 


24.49 


0. 00 


50~60 


3.4 


18. 03 


6. 74 


2. 73 


82. 91 


0.00 


44.60 


0.00 


L 60-70 


2.6 


23. 07 


6. 75 


3.00 


65. 98 


0.00 


23.46 


9.72 


70- 


12.4 


12.93 


8. 40 


1.55 


138. 72 


0.00 


113. 39 


25.76 



[0024] the carp in example 4 example 1 (1) — Lateolabrax UROKO 23g was used instead of UROKO 60g, it 
processed like the example 1, and 1 1.0mg of ethanol precipitate was obtained. The sugar composition for every 
ethanol fraction of this thing was analyzed like the example 1 (2). The result is shown in a table 4. 
[0025] 



iA table 4] 






ttll]& (/zg/mg) 


m& (%) 


(m g) 


Fuc 


Gal 


GlcUA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-50 


1.4 


4.91 


11.01 


67. 92 


82. 36 


0.00 


11.57 


0. 00 


50-60 


1.7 


1. 93 


131. 13 


2. 63 


14. 25 


0.00 


15. 03 


0. 00 


60~70 


1.2 


6. 19 


8. 14 


0. 00 


27. 09 


0.00 


18. 95 


0. 00 


70- 


6.7 


7. 62 


4. 66 


0. 00 


175. 68 


0. 00 


112.81 


12.59 



[0026] Although chondroitin sulfate A and chondroitin sulfate C are contained in the protease processing object 
of fishes UROKO as shown in a table 2 thru/or 4, chondroitin sulfate B is not contained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The pattern in which the result of TLC analysis of the ethanol precipitate obtained in the example 1 
and each preparation is shown. 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejue 



2005/04/20 



JP,2001-139602,A [DRAWINGS] 



i 



i 



ii 



_____ 



BEST AVAILABLE COPY 



2/2 v 



i i| 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/04/20 



(19) 0*BWflF/f (JP) 



(12) 



It ^ 



(a) (umft&m&m&n 

#^2001-139602 
(P2001-139602A) 

(43)£rlBB ¥j£13*£5 £220(2001.5.22) 



(51) IntCl. 7 
C 0 8 B 37/08 
C 1 2 P 19/04 



F I 

C 0 8 B 37/08 
C 1 2 P 19/04 



f-TO-r<##> 
Z 4B0 64 
4C0 9 0 



mm* m m*M<D&3 ol (± e k) 



(21)mH»^ <ftS¥l 1-328355 


(71) fflllA 


301000011 








(22)flWaB ¥*K11¥H^18B(1999.11.18) 




S0KH5=f ftHKK*<8l 1 TS 3 # Hf 




(72)389!# 


s m 






&ejaB«m«Br^iF>*T807#% i x 










(72)|^« 














jsiswKA^xiestiiemBfrt 




(72)&9i* 


m± « 






fefi»B*m«BI^SPAT807#Sfi 1 X 






Jgt^l&^Xfgi^WSJWl'? 








(54) KW(?3«iS5] 3>HD-f ^>«SS3S«>®e*S 






(57). [gift] 













mm. * Fi$^]iRc;#sra*:JiKXfbc 



(2) 



2 0 0 1-13 9 602 



[ft:£JI2] Tk^r, aso-)D3 tcy' uf-r—ez 

HMA&tfrO FP^*>«E»Cr*Si»#^ 
[0 00 1 ] 

&3>Fn-{f>KBai, «fCc=j>Fp AX 

>fo a ?>mmc*mm-?ttmicm-?z tot 

20 

[0 00 2 ] 

[ttl ] 



cooa 

OR 3 

D-7 a» ?pyj 



Cfl 2 08 2 




NHCOCHj 



N-T-fcf--^- 



30 



«*£Kft9igO#tt4 0- 1 0 0 

r, n> FD-rf>«»A FP-Y*> - 4 - It 

8, R 1 = S0 3 H, R 2 -R 4 =H) , 3>FP^f 
>fli«C (3>FP>ff>-6 -Sttt, R 2 =SO 
3 H v R 1 , R 3 , R 4 =H) , n>FP-r*>KMD 
(R 2 , R 3 = S0 3 H, R 1 , R 4 =H) , 3>FP 
^^■VttKE ( R 1 , R 2 = S0 3 H, R 3 . R 4 = 40 
H) fc 3>FP>ff>KSK (R 1 , R 4 - S0 4 H. 
R 2 , R 3 =H) , 3>FD>f?>»»B (f r Jbv^> 
D - W^P>i^<^5 - xh'vWt^nt 

[0 00 3 ] cn^3>FP>ff>W(D*(7)3> 
^comkWZ, *fen>FP-r^>SSMCtt, EE£ It 



[0 004] 
[0 0 0 5] 

[BMi*)i?*r4fc»c*ia] 3>fp 

Ti^jfflossswaisnrci/cfiao^paoitJfc, ^> 
Fo^f>tiAM3> Fo-f^>iKc*5«n, 

[0006] rtt*>%, *»Wtt. w^p^w 
e>pp£?rigfl:u ^«:c<Dcfc^&cLrf#6nfcoj 

[0 0 0 7] 

5j x ?S7k,1&cDC^Tn<7)^p^r^>or4>ct^p 

T*S#, *63^D«2>1 20-1 3 0°C£> 

Mt5- 3 0 ^HJjO^L/cfcO^rffll^ C tbX% 

[0008] *m}J5i£tetovz^ffl\Mm&. wm<o 
mmtu. cnt<cy'UTT-v&mKXfxfczi±z>tt 

0, ^Pntfi-cr3> FP^*>M^R<fciB£Lri>/c* 

>^^ggp»^«tur3j<y^y^F*ia*b, cn« 
n> fpW >5£&S £ <h i> L r*»iKcc ft 

[0009] c cd£ 5 (cutfifc^iStt, ^c^r^F» 
* * * * > H ^ * > 3£^fli i $ ^ C i K J: 

[0010] CCDcfc^CUT, 3> Fn-T^>ttlBH4 



(3) 



2001-139602 
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[0012] 

[JOKM] *K3W«KJ:0*»?l!*S6K:BII«:lBi|! 

[0013] HJSW 1 
( l ) ^nnopj^b 

ftffltimmmvtc. x^x\ o. ozm-sb*^^ 

ASr^tfO. 0 5M- F U XttRMHKK (pH7. 8) 
3 0 0ml ^MIl/c)D3i7^f t-t'E (ft 
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[0014] ( 2 ) nj*ffcw©#araoR 

(1 ) T»fcaHS«*»«J3 3 0mg*0. 5M-Klt 
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[0015] 

mi) 



Wft (%) 


(m g) 


Cfi g/mg) 


Fuc 


Gal 


GlcOA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-40 


5.0 


11.15 


43. 54 


13. 38 


47. 46 


18. 23 


2.69 


0. 00 


40—50 


49.0 


11.67 


28. 23 


129.41 


157. 37 


29.62 


1.18 


0. 00 


50-60 


4.0 


14.01 


33. 75 


32.50 


64. 74 


27.76 


3. 49 


0. 00 


60-70 


6.0 


17. 50 


69. 02 


6.79 


60. 09 


35. 09 


41. 52 


12. 22 


70- 


70.0 


3. 43 


20.47 


0.00 


7. 33 


13. 49 


39. 53 


15. 63 
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Fuc : 
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Gl cNAc : N-7-fef;l/^3f $> 40 
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feTFCh s CcbBSfBT^] ©5 0 Mgf^, ^ft-^ft 
0. 0 2 F U^A«B« (pH5. 0) 10 

0 u 1 fOSSU n> FP-f^t-if • T-*u I I 
[4f»I« <*) «] 0. 0 2*fe^miIS<t^C^W 

i2/il WLtM, 3 7"Cr2 0B$fflKl£3# 
fc. *l^5K:Iicx^y-^3 0 0 m 1 ^rMtii 

[0019] ft&ftfc*b±»«iMHt ^> »J ^7^6 

©tt**H 1 CC^r. t©R©TLC<DfiBBiK± LXte 
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[0 0 2 1 ] 
C«2] 



x*/-/U 
H» («) 


(nig) 


ffttJft Ug/mg) 


Fuc 


Gal 


GlcUA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


. 0—40 


6.1 


5. 30 


167. 44 


26. 53 


181. 04 


29. 13 


23. 07 


0. 00 


40-50 


23.3 


2. 40 


102. 91 


197. 65 


264. 73 


83. 68 


11.25 


7.85 


50-60 


11.7 


0. 44 


53. 58 


25. 50 


57.11 


33. 75 


58.51 


55. 34 


60-70 


5.2 


4. 10 


4. 77 


6.66 


93. 67 


0. 00 


99.41 


29. 32 


70- 


48.7 


9. 34 


7. 00 


0.00 


226. 40 


0. 00 


153. 95 


0. 00 



[0 02 2 ] ggJ60»3 

mtfomi ( 1 ) &C*>W£rJ^urJ6 0 g<DfWcx^ 

^P32 6g^ «s«i iH««c«ai/r, 



*-)vmftctomms&*wm\ (2) tmrntcoxft 

[0 0 2 3] 
[*31 





(mg) 


IftttlA iu g/mg) 


Fuc 


Gal 


GlcUA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-50 


2.4 


19. 40 


22. 13 


87. 23 


94. 63 


0. 00 


24. 49 


0. 00 


50-60 


3.4 


18. 03 


6. 74 


2. 73 


82. 91 


0. 00 


44. 60 


0. 00 


60-70 


2.6 


23. 07 


6.75 


3.00 


65. 98 


0. 00 


23. 46 


9. 72 


70- 


12.4 


12. 93 


8.40 


1.55 


138. 72 


0. 00 


113. 39 


25. 76 
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( 1 ) tctoW2>zijyzix6 0 g<DfWt*X 



*y-)\mftctomm.m:W&m\ (2) tmmtcbr 

[0 0 2 5] 
C*4 3 



X* J -As 

m& (%) 


(mg) 


©Iflfifc (/* g/mg) 


Fuc 


Gal 


GlcDA 


GalNAc 


GlcNAc 


NeuAc 


NeuGc 


0-50 


1.4 


4.91 


11.01 


67. 92 


82. 36 


0. 00 


11. 57 


0. 00 


50-60 


1.7 


1. 93 


131. 13 


2. 63 


14. 25 


0. 00 


15. 03 


0. 00 


60-70 


1.2 


6. 19 


8.14 


0. 00 


27. 09 


0. 00 


18. 95 


0. 00 


70- 


6.7 


7. 62 


4.66 


0.00 


175. 68 


0. 00 


112. 81 


12. 59 
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